3S by standard PCR. A NheI restriction site was added to the 5' end of the gene and a BamHI site 1 to the 3' end and the genes have been cloned into the NheI-BamHI sites in the pCTCON vector. 2
The procedure has yielded the pCT2Ct, pCT3Ct and pCT4Ct vectors. For the one binding site 3 scaffoldin a gene encoding a scaffoldin chimera containing one cohesin module from C. 4 thermocellum (cohesin 3 from CipA scaffoldin), Acetovibrio cellulolyticus (cohesin 3 from 5
ScaC scaffoldin) and Bacteroides cellulosolvens, and a cellulose binding module (CBM) [5] 6
have been extracted and cloned to the pCTCON vector in the same manner. The CBM has been 7 removed in the process yielding the pCTL20(-CBM) vector. All genes have been donated by 8
Prof. Edward A. Bayer. Gene sequences are listed in the following table S2. The gene encoding the dockerin domain module from Cel48S from Clostridium 3 thermocellum has been extracted using standard methods and cloned following the gene 4 encoding for Pseudomonas putida formaldehyde dehydrogenase with a short 33 nucleotides 5
linker yielding the pFormDH-Ct gene. 6
The gene encoding the dockerin module from Cel48S from Clostridium thermocellum has 7 been extracted using standard methods and cloned following the gene encoding for E. coli 8 copper oxidase with a short 33 nucleotides linker yielding the CueO-Ct gene. 9
All the 3 enzymes genes were modified with the removal of the stop codon in order to 10 enable the addition of a domain fused to the C-termini of the enzyme. NcoI and BamHI 11 restriction sites were added to genes and they were cloned to the pET15b expression vector 12
yielding the pET15b-zADH-Ac, pET15b-pFromDH-Ct and pET15b-CueO-Ct vectors which 13
have been transformed to BL21 strain E. coli bacteria for expression. All the genes with the 14 modification described are listed in Table S3 . A freshly streaked EBY100 colony was inoculated in 5mL YPD media and grown overnight at 4
30°C. The overnight culture was used to inoculate 100mL YPD media to OD600 of 0.1 after 5
which the cells were grown at 30°C to OD600 of 1.2. Cells were harvested by centrifugation at 6 4000rpm for 5min at 4°C, resuspended in 50mL H2O, centrifuged again, resuspended in 1mL 7
H2O, harvested (2min, max speed) and resuspended in 300µL H2O. Each transformation 8 reaction contained 100µL treated yeast cells, 480µL PEG 50%, 72µL LiAc 1M, 10µL 9 10mg/mL herring sperm DNA, 30µL H2O, 30µL plasmid (200-300ng). After a short vortex, 10 the reaction was incubated for 30 min at 30°C. 30µL DMSO were added and the reaction was 11
incubated for 15min at 42°C with continuous shaking. After a 30 s spin at max speed, the pellet 12 was resuspended in 200µL H2O and the cells plated onto selective SC ura -trp -plates and grown 13 at 30°C for 48hr. 14 9S exposure for 1hr. After two washes with ice cold PBSF, the cells were resuspended in 0.5mL 1 ice-cold PBSF. A 70µL cell suspension was diluted in 0.5mL PBS and the mixture analyzed by 2 an 'Eclipse' flow cytometer (iCyt, IL, USA). PE labeled goat anti mouse antibody has been bound. Figure S1 shows the flow cytometry 13
histograms of the assays performed with different yeast displaying the pCTL20(-CBM) ( 
5
Biochemical activity of dockerin-containing zADH and pFormDH in bacteria lysate. The 6 activity of both enzymes towards their substrates has been validated using a colorimetric assay 7
as described in the manuscript, following the change in absorbance at 340nm due to NAD + 8 reduction. Figure S2 shows the activity of zADH-Ac towards ethanol (Fig. S2-A) and 9
pFormDH-Ct towards formaldehyde (Fig S2-B) . In all the assays the enzymes have shown 10 activity comparing to a negative control of a lysate of bacteria not expressing the enzymes. The 11 dockerin modification has resulted in an activity loss compare to the wild-type enzyme of 33% 12
for the zADH (Fig. S2-A (i,ii) ) and 75% for the pFormDH (Fig. S2-B) . 
12S
After the activity of the pFormDH-Ct has been demonstrated towards its preferable 1 substrate formaldehyde, the activity towards acetaldehyde which is required for the cascade 2 was validated using a similar assay. Figure S3 shows the activity of the dockerin-containing 3 enzyme ( Fig. S3 (i) ) comparing to the activity in a wild-type bacterial lysate (Fig. S3 (ii) ). 4
Cross-reactivity of the enzymes: zADH-Ac towards aldehydes or pFormDH-Ct 5
towards EtOH was not observed in any of the assays. manuscript, following the change in absorbance at 430nm due to OPD oxidation. Figure S4  13 shows an increase in the absorbance as a result of OPD oxidation in the presence of CueO-Ct 14 expressing bacteria lysate (Fig. S4 (i) ). This activity was a little lower than the activity of the 15 native enzyme (Fig. S4 (ii) ) and reflects approx. 20% loss. As a negative control a lysate of 16 wild-type bacterial lysate was used and a much lower activity was observed (Fig. S4 (iii) 
